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T'o all whom it may concern.:

Be it known that I, Rrcaarp S. Jacopsex,
a subject of the King of Norway, and resi-
dent of Chicago, Cook county, Illinois, have
invented a certain new and useful Improve-
ment in Electric Water-Heaters, of which
the following is a specification.

This invention relates to electric water-
heaters, but more particularly to those which
are adapted to heat running water, so that
when a faucet is opened the water will be
heated to the required temperature before it
escapes. T b

Generally stated, the object of this -inven-
tion is to provide a novel and improved elec-
tric water-heater of the foregoing general
character. :

Special objects are to provide an electric
heater which will enable the water to absorb
practically all of the heat generated by the
electric current, thereby to heat the water
with as little current as possible; to provide
an electric water-heater having an improved
arrangement for automatically closing the
circuit of the heating-device when the faucet
is'opened ; to provide an improved construc-
tion and arrangement whereby if the water
is not running a hand-switch may be oper-
ated to close the circuit through the heating
device, and whereby the water thus heated
will circulate through a storage tank, so that
when necessary a quantity of hot water may
be stored for any desired purpose.

It is also an object to provide certain de-
tails and features of construction and com-
binations tending to increase the general effi-
ciency and desirability of an instantaneous
electric water-heater of this particular con-
struction.

To these and other useful ends, my inven-
tion consists in matters hereinafter set forth
and claimed.

In the accompanying drawings, the single
figure is a side elevation, more or less in sec-
tion, and a diagram, showing an electric

- water-heater embodying the principles of
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this invention.

As thus illustrated, the invention com-
prises a tank A for the storage of hot water,
of any suitable, known or approved charac-
ter. The lower portion of the tank is con-
nected with the upper portion thereof by
pipes 1, 2, 3 and 4, thereby to provide for
the circulation of water in the tank. The
pipes 2 and 3 are coupled together by the
heating device B, which latter comprises a
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succession of parallel disks & which alternate
with the flat metal plates 5, said disks and
plates being suitably spaced apart. Said

'disks have marginal openings 6, while the

plates 5 have central openings 7, whereby

the heated water is compelled to pass up--

wardly through the openings 6 and 7 in
passing through the heating device. The
casing of the heating device B comprises
three sections 8, 9 and 10 which are flanged
and suitably bolted or otherwise detacha%ly

'secured together, with one of the disks b

suitably embodied in each section, whereby
the different sections can be secured together
with the plates 5 between them to form the
‘complete structure. :
11 for the pipe 3, and the section 10 has a
boss 12 for the pipe 2, whereby the device B
1s easily coupled into the pipe-connection
between the upper and lower portions of the

tank containing the water, said tank being -

connected with a source of water supply in
any suitable or desired manner. - It will also
be understood that said tank is provided
with a connection for drawing off the hot
water therefrom. The coupling T 13 be-
tween the pipes 3 and 4 has a pipe 14 leading
from the other side thereof, and this pipe is
coupled to the discharge nozzle 15 by the
valve 16, which latter has a handle 17 for
the operation thereof, so that a faucet is
provided. The nozzle-portion of said faucet
has a chamber in which a plunger 18 is
mounted to slide up and down, and which is
connected by an opening 19 with the nozzle
15, so that when this plunger moves upward
it allows the water to pass from the valve 16
and through the opening 19 and then down-
ward from the discharge-nozzle. A spring
20 is provided to yieldingly hold said plun-
ger in its downward position, as shown, so
that the water is normally cut off from the
discharge-opening 19, but which will permit
the plunger to rise under the pressure of the
water when the valve is opened. The snap-
switch 21 can be of any suitable, known or
approved character, and is operated by the
plunger-rod 22 in a manner to open and
close connection hetween the two circuit-
wires 23 and 24, so that the electric current
will be turned on to heat the device B when
the plunger 18 rises. The disks &, it will be
seen, are connected in multiple between the
circuit-wires 25 and 26, which latter con-
nects with the wire 24, so that when the cir-
cuit is closed the three disks are connected
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jn parallel with each other. A hand-switch
C is provided and connected in bridge be-
tween the conductors 23 and 24, so that when
this switch is closed the circuit through the
heating device 13 will be closed, éven t%ough
the switch 21 may at such time be open.
“The disks b may be of any suitable char-
acter,.the essential requirement being, of
course, that each one contain a resistance or
Leating unit. of suitable character to gemer-

.ate heat ‘when the electric circuit is closed.
‘For this purpose, therefore, each disk may
‘comprise one er more metal coils or heating

units embedded or inclosed in a disk of por-
celain or enamel of other heat-resisting and
non-electrical-conducting substance, and the

‘top and bottom surfaces-of each disk may be
‘formed by:a thin sheet of metal, so that

"* should the porcelain -or enamel crack there
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‘will . be no leakage of -water into .contact

with the coils or heating units, and no con-
sequent short-circuiting of the electric cur-
rent into the “vater-system. JIt will be un-
derstood, thongh, that the invention is not
limited to any particular conmstruction fer
these disks, as there are varlous ways in
which the coils or other resistance may be

protected against contact with the water,

and at the same time so arranged that prac-
tically all of the heat will be absorbed by
the water, without departing from the spirit
of the invention.. . : T
With the foregoing construction, the op-
eration is as follows: When the switch C is
open, no electric current is passed through
the heating device B, and no water is being
heated. ﬁowever, when the handle 17 of
the faucet is turned, so as'to open the valve,
the pressure of the water will immediately
raise the plunger 18, causing the switch 21
to close the electric circuit, whereby cur-
rent will pass through the heating device B
to heat the running water, which latter
passes upward and through the opening 19
and then downward through the discharge-
nozzle. In this way, an instantaneous
water-heater is provided, which is operated
electrically, and which does not consume
any current when the faucet is closed.
Should it be desired to store a quantity of
hot water, the switch C can be closed, so
that the circuit through the heating device
B will be completed, and in this way the
water is heated and circulated through the
tank A, in a manner that will be readily
understood. The water passes upward from
the bottom of the tank through the pipes 1
and 2 and impinges upon the lower disk b,
then passes up through the openings 6 and
flows between the surfaces of this disk and
the adjacent plate 5 until it reaches the cen-
tral opening 7, and in this way the water
flows back and forth between the disks and
plates until it escapes upward into the pipe
3, and then flows through the pipe 4 to the
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top of the tank. When sufficient hot water
has been stored in the tank, the switch C
can then be opened, thereby discontinuing
the operation of the electric heating device.

When the apparatus is in use as an in
stantaneous water - heater, the pipe 4, of
course, should be closed, so that the pres-
sure in the tank A will not force water di-
rectly through this pipe to the faucet. In
other words,  when the device B is to heat
running water, the pipe 4 must be closed,
whereby water under .pressure will flow
from the tank through the pipes 1 and 2

and through said device B and pipe 3 to the :

valve 16, and from. the latter.through the

"faucet. For this purpose, therefore, a shut-

off valve-device D, of any suitable character,
is preferably-located .in.said -pipe 4 to con-

.trol the flow of water through ithis.connec- -

‘tion. When. it is desired to heat the water
by circulation, the.shut-off D is opened, but
when it is desired to use the device B as an
instantaneous heater, then the.shut-off D is

closed. .On.the other hand,.if;thetank .A .

.contains hot water, and if for any reason
the device B will not sufficiently- heat. the

_running water, the shut-off D can be opened

‘before opening the. faucet-valve 16, and in
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such case hot water will be drawn directly -

from the top of the tank., . . -
From the foregoing, therefore, it will be
seen that the invention combines the advan-
tages and essential requirements of both an
instantaneous heater and a circulating tank
or boiler, so that, either method can be em-
ployed in heating the water, according to
the requirements. It will be-understood, of
course, that the instantaneous heating of the
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ater, in some cases, may not be sufficient to -

bring the water up to the required- tempera-
ture, or that owing to various conditions the
water will not heat while running if the
faucet is entirely open, so that the instan-
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taneous beating of the water would only be -

employed - for certain purposes. On_the
other hand, under such. conditions, if a
much higher temperature is desired for the
water, or if a large volume of water is re-

uired in as short a time as possible, then
the heating of the water previously to fill
the tank A will be employed to meet the re-
quirements. Again, it will be seen that by
means of the water-circulating-arrangement
the tank or water-boiler A can be connected
with faucets which are more or less remote
from the heater, so that the same heater can
be employed to supply hot water to the other
faucets in other parts of the house, as well
as to the adjacent faucet which forms a part
of the instantaneous heating apparatus. A
small opening 27 is provided in the faucet,
below the opening 19, to take care of leak-
age, and to prevent accumulation of pres-
sure below the plunger 18 by leakage when
the valve is closed. If the valve leaks a lit-
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-~ tle, the opening 27 will permit the leakage
~to drip from

the faucet-nozzle, so that no
pressure will be developed.below the plun-
ger, and whereby there will be no danger of

closure of the switch 21 from causes of this

kind. . . : Sy
In practice, of course, the switch C will be

that, when the handle of this valve is turned
toyclose the valve the switch . will:be opened,

-and so-that-when the handle is turned. to

open the. valve the switch -will be. closed,
whereby it will not be possible to leave the
switch ‘closed while the valve is closed.
With the construction shown and - de-
scribed, it will be seen that the valve handle
7 can be operated ‘to:discharge the water

- without - changing the:relation between the
-heater.and the. tank, inasmuch as the valve
20.
+will not.be- disturbed.
- open, the'movement of the valve handle 17
'to 0
‘the:

open or closed, and
“If the valve D is

D will: remain either:

en position will discharge’ water from
op--of . the tank, of course, as well as
through the heater. When the handle 17 is
returned- to closed position, - the  residual

-quantity .of hot water remaining  in the

heater will ascend to the top of the tank and
be stored for use. Also, -with the switch C
closed, the heater will heat the water and
circulate it through the ‘tank, so that the
water in the tank can be kept hot. The
water,. therefore, can either be drawn di-
rectly from the top of the tank, or indirectly
through the heater, depending upon whether
the valve D is open or closed. The direct
discharge of the water from the tank is
through the connection by which the hot
water is fed from the heater to the tank.

What I claim as my invention is:

1. An electric water-heater comprising a
hollow body provided with successive heat-
ing disks immersed in the water, means to
connect said disks with a source of electric
current, and connections whereby the water
in_passing through said device encounters
said disks in succession.

2. The structure of claim 1, as stated, said
disks having openings therein for the pas-
sage of the water through the device.

3. The structure of claim 1, as stated, and
one or more baffle-plates interposed between
said disks, said disks and plates having
openings out of register, so that the water
flows back and forth between the disks and
plates.

4. An electric water-heater comprising a
heating device having means for the pas-
sage therethrough of the water, means in-
cluding an electric switch to connect sajd
device with a source of electric current to
heat the water, a valve to control the flov-
of water through said device, and mecha
nism located at the discharge or normally
dry side of said valve and normally cut off

D, in such manner

‘8

from the water and operated by the water
pressure after the opening of the valve to
close said switch, said valve when closed cug-
ting off the water from said mechanism, so
that normally said mechanism is free from
water.

5. The structure of claim 4, as stated, said
mechanism comprising a plunger, a spring
to yieldingly resist the movement of said
plunger by the water-pressure, and a dis-
charge-opening arranged “in position to be
opened by the movement of sald plunger.

6. The structure of claim 4, as stated, and
a leakage-opening at the discharge side of
said valve to prevent any leakage that may
occur in said valve from operating said
mechanism. Dol

7. The structure of claim 4, as stated, and
instrumentalities including a storage-tank
to circulate the water through said device
when said valve is closed, and when it is
desired to store hot water in said tank.

: 8. The. combination of a hot-water stor-
age-tank and electric heating device, means
including a valve to draw running water
through said device from- the tank, means
to control the supply of electric current to
said device, and means including a second
valve to circulate the water through said
device and back to the tank to store hot

- water therein, while the first valve remains
‘closed, the two valves being operable inde-
-pendently of each other.

9. The structure of claim 8, as stated, said
second valve forming a shut-off device to
close the circulation-connection between said
device and tank when it is desired to use
said device as an instantaneous heater to
heat running water, and a discharge pas-
sage from the top of the tank being formed
when both valves are open.

10. An electric water-heater comprising a
heating device having means for the passage
therethrough of the water, means including
an electric switch to connect said device with
a source of electric current to heat the water,
a valve to control the flow of water through
sald device, and mechanism normally free
from water pressure and operated by said
pressure to close said switch when said valve
1s opened, so that the water pressure must
Pass said valve before reaching said mecl-
nism, said mechanism comprising a plunger,
a spring to yieldingly resist the movement
of said plunger by the water-pressure, and a
discharge-opening arranged in position to be
opened by the movement of said plunger.

11. An electric water-heater comprising a
heating device having means for the passage
therethrough of the water, means including
an electric switch to connect said device with
a source of electric current to heat the water,
a valve to control the flow of water through
said device, mechanism operated by the
water-pressure to close said switch, and a
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leakage-opening at the discharge side of said
valve to prevent any leakage that may oc-
cur in said valve from operating said mech-
anism.

12. An electric water-heater comprising a
heating device having means for the passage
therethrough of the water, means including
an electric switch to connect said device with'
a sofitce of electric current to heat the water,
a ¥alve to control the flow of water through

_said device,  mechanism operated by the
water-pressure to close said switch, and in- .
‘strumentalities including a storage-tank to

circulate the water through said device when
caid valve is closed, and when it is desired to

.store hot water in said tank.

13. In apparatus for heating water, the

_combination of an electric heater,.a plun-
.ger subject to displacement by the heated

water,.a spring normally holding said plun-
ger in position, a valve controlling the flow
of hot water. to said plunger and means op-
erated by said plunger to control the supply
of electric current to said heater.

14. A structure as specified in claim 13,
there being a by-pass around the plunger
to.prevent operation thereof when no water
is being drawn off or discharged.

"15. In a water heating apparatus, the com-
bination of an electric water heater, a tank,
connections to circulate the water from the
tank to the heater and back to the tank,
thereby to store hot water, a valve inter-
posed between the tank and the outlet of the
heater to control the circulation, devices to
control the supply of electric current to sald

11,388,121

hLeater, and a discharge valve arranged to
draw Lot water from the tank through the
lieater or directly through the circulation

valve from said tank.

16. A structure as specified in claim 15,
said valves when both are open, being -op-
erative to cause a discharge of the water
through the heater as well as directly from
the tank. : ‘

17. A structure as specified 1n claim 15,

said circulation valve having a switch to
contro] the passage of the electric .current
through the heater. :

18. A structure as specified in claim 15,
said devices including a switch automati-
cally operated by the water when .the dis-
charge valve is opened.. .

19. In a water-heati '}Lpparatﬁs, the

combination ‘of an :electric water heater, a
storage tank, connections whereby the water:
may ‘be drawn
.the heater,.
upper portion of the tank may be drawn off
_without passing through:the heater, adapted
when necessary :to
.esecaping ‘from the

off from the tank:through

means. whereby -water from-the

prevent the water from
top of .the tank, and de-
vices to control the supply of electric current
to-the Meater. . :

90. A structure as specified inclaim 19,
said means:being;adjustable to at times pre-
vent passage of the water from the top of
the tank. - L :

Signed by me at Chicago, Jllinois, this

-12th day of July, 1917.

RICHARD S. JACOBSEN.
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